Multiple inhibitory actions of lidocaine on Torpedo nicotinic acetylcholine receptors transplanted to Xenopus oocytes.
Lidocaine is a local anaesthetic that blocks sodium channels, but also inhibits several ligand-gated ion-channels. The aim of this work was to unravel the mechanisms by which lidocaine blocks Torpedo nicotinic receptors transplanted to Xenopus oocytes. Acetylcholine-elicited currents were reversibly blocked by lidocaine, in a concentration dependent manner. At doses lower than the IC(50) , lidocaine blocked nicotinic receptors only at negative potentials, indicating an open-channel blockade; the binding site within the channel was at about 30% of the way through the electrical field across the membrane. In the presence of higher lidocaine doses, nicotinic receptors were blocked both at positive and negative potentials, acetylcholine dose-response curve shifted to the right and lidocaine pre-application, before its co-application with acetylcholine, enhanced the current inhibition, indicating all together that lidocaine also blocked resting receptors; besides, it increased the current decay rate. When lidocaine, at low doses, was co-applied with 2-(triethylammonio)-N-(2,6-dimethylphenyl) acetamide bromide, edrophonium or 1,5-bis(4-allyldimethylammoniumphenyl)pentan-3-one dibromide, which are quaternary-ammonium molecules that also blocked nicotinic receptors, there was an additive inhibitory effect, indicating that these molecules bound to different sites within the channel pore. These results prove that lidocaine blocks nicotinic receptors by several independent mechanisms and evidence the diverse and complex modulation of this receptor by structurally related molecules.